For any fuzzy subsets λ and μ, we introduce the notion of residual quotient fuzzy subset (λ : μ) and we have characterized residual quotient fuzzy subset in near-rings.
We will use the word "near-ring" to mean "right distributive near-ring." We denote xy instead of x · y. Note that 0 · x = 0 and (−x)y = −xy but in general x · 0 = 0 for some x ∈ N. Definition 2.2. Let (N,+,·) be a near-ring. A subset I of N is said to be an ideal of N if (1) (I,+) is a normal subgroup of (N,+); (2) IN ⊆ I; (3) n 1 (n 2 + i) − n 1 n 2 ∈ I for all i ∈ I and n 1 ,n 2 ∈ N.
If I satisfies (1) and (2) , then it is called a right ideal of N. If I satisfies (1) and (3), then it is called a left ideal of N.
Let N be a near-ring. Given two subsets A and B of N, the product AB = {ab | a ∈ A, b ∈ B} and A * B = {a(a + b) − aa | a, a ∈ A, b ∈ B}. From now on, throughout this paper N will denote right distributive near-ring, unless otherwise specified. For the basic terminology and notation, we refer to Pilz [9] and Abou-Zaid [1] . Definition 2.6. Let f and g be any two fuzzy subsets of N. Then f ∩ g, f ∪ g, f + g, f g, and f * g are fuzzy subsets of N defined by 
If μ satisfies (1), (2) 
Now we introduce the notion of fuzzy bi-ideal of N. We characterize fuzzy quasi-ideal and fuzzy bi-ideal of N. Proof. Let μ be a fuzzy left ideal of N. Let x ∈ N and x = ab = n 1 (n 2 + c) − n 1 n 2 , where a, b, n 1 , n 2 , and c are in N. Consider
We remark that if x is not expressed as
Lemma 2.21. For any nonempty subsets A and B of N,
Proof. Proof is straight forward.
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Lemma 2.22. Let Q be a subgroup of N.
(
1) Q is a quasi-ideal of N if and only if f Q is a fuzzy quasi-ideal of N. (2) Q is a bi-ideal of N if and only if f Q is a fuzzy bi-ideal of N.
Proof. Proof of (1) can easily be seen in [8] .
Proof of (2) .
Conversely, let us assume that f Q is a fuzzy quasi-ideal of N. Let y be any element of
(2.5)
Lemma 2.23. Any fuzzy quasi-ideal of N is a fuzzy bi-ideal of N.
Proof. Let μ be any fuzzy quasi-ideal of N. Then, we have
Hence, μ is a fuzzy bi-ideal of N.
However, the converse of Lemma 2.23 is not true. 
Similarly, we have (Nμ)(b) = 1. Thus, 
Theorem 2.26. Let μ be a fuzzy subset of N. If μ is a fuzzy quasi-ideal of N, if and only if μ t is a quasi-ideal of N, for all t ∈ Im(μ).
Proof. Let μ be a fuzzy quasi-ideal of N.
As μ is the fuzzy quasi-ideal of N, μ(x) ≥ t. Thus, x ∈ μ t and hence μ t is a quasi-ideal of N. 
Conversely, let us assume that
. Similarly, if we take min{t 1 ,t 2 ,t 3 } = t 2 or t 3 , we can prove
This shows that μ is a fuzzy quasi-ideal of N.
Theorem 2.27. Let μ be a fuzzy subset of N. If μ is a fuzzy bi-ideal of N, if and only if μ t is a bi-ideal of N, for all t ∈ Im(μ).
Proof. Let μ be a fuzzy bi-ideal of N. Let t ∈ Im(μ). Suppose x, y ∈ N such that x, y ∈ μ t . Then, μ(x) ≥ t, μ(y) ≥ t, and min{μ(x),μ(y)} ≥ t. As μ is a fuzzy bi-ideal, μ(x − y) ≥ t and thus x − y ∈ μ t . Let z ∈ N. Suppose z ∈ μ t Nμ t ∩ μ t N * μ t . Then there exist x, y,a 1 ,a 2 ,b ∈ μ t and n 1 ,n 2 ,n 3 ∈ N such that
(2.14)
. This implies μ(p) ≥ t 1 and hence μNμ ∩ μN * μ ≤ μ. Therefore, μ is a fuzzy bi-ideal of N. Proof. As μ is a fuzzy left ideal of N, μ(n 1 (n 2 + c) − n 1 n 2 ) ≥ μ(c) for all n 1 ,n 2 ,c ∈ N.
Residual quotient fuzzy subset in
Taking n 1 = n 0 ∈ N 0 and n 2 = 0, we have μ(n 0 c) ≥ μ(c).
Lemma 3.2. N is zero-symmetric near-ring if and only if each fuzzy left ideal of N is a fuzzy N-subgroup of N.
Proof. Assume that N = N 0 . Let μ be a fuzzy left ideal of N. As μ is a fuzzy left ideal of N, by Lemma 3.1, μ(n 0 x) ≥ μ(x) for all x ∈ N and n 0 ∈ N 0 = N. Thus, μ is a fuzzy Nsubgroup of N. 
Conversely, let us assume that each fuzzy left ideal of N is a fuzzy
N-subgroup of N. Let L be a left ideal of N. Then, f L is a fuzzy N-subgroup of N. This implies f L (nx) ≥ f L (x) for all n,x ∈ N. In particular, x ∈ L and n ∈ N, then NL ⊆ L.
Then (O : μ) is the annihilator of μ and it is denoted by ann(μ).
Definition 3.4 is different from the definition for ann(μ) given in [12] . It is clear that, for any t 1 ,t 2 ∈ Im(λ) and α = sup{Im(μ)} with t 1 < t 2 , we have (λ t2 : μ α ) ⊆ (λ t1 : μ α ). For, let x ∈ (λ t2 : μ α ). Then, xμ α ⊆ λ t2 ⊆ λ t1 . Thus, x ∈ (λ t1 : μ α ) and therefore (λ t2 : μ α ) ⊆ (λ t1 : μ α ). Proof. Let x, y ∈ N and α = sup{Im(μ)}. Suppose (λ : μ)(x) = t 1 and (λ : μ)(y) = t 2 , where t 1 ,t 2 = 0 ∈ Im(λ). Assume that t 1 < t 2 . Then, (λ t2 : μ α ) ⊆ (λ t1 : μ α ). Thus, x, y ∈ (λ t1 : μ α ) implies for any b ∈ μ α ; we have (
For other choices of t 1 and t 2 , it can be verified that (λ : μ)(x − y) ≥ min{(λ : μ)(x),(λ : μ)(y)}. Suppose (λ : μ)(x + y) = t. Then, x + y ∈ (λ t : μ α ). As λ t is normal subgroup of N, (λ t : μ α ) is also normal subgroup of N. Then, y + x ∈ (λ t : μ α ). Thus, (λ : Proof. By Theorem 3.5, (λ : μ) is a fuzzy left ideal of N. Let (λ : μ)(x) = t. Then, x ∈ (λ t : μ α ), where α = sup{Im(μ)}. Now, xμ α ⊆ λ t . Let n ∈ N. Consider xnb = x(nb) ∈ xμ α ⊆ λ t . Since μ α is N-subgroup of N, nb ∈ μ α for all n ∈ N and b ∈ μ α , xnμ α ⊆ λ t . This implies xn ∈ (λ t : μ α ). Thus (λ : μ)(xn) ≥ t = (λ : μ)(x). Hence, (λ : μ) is a fuzzy right ideal of N. Therefore, (λ : μ) is a fuzzy ideal of N. 
Clearly λ is a fuzzy left ideal of N. But λ is not a fuzzy right ideal of N,
Clearly μ is a fuzzy N-subgroup of N. Now for any x ∈ N, Proof. Let λ be a fuzzy completely semiprime ideal of N. Let t = 0 ∈ Im(λ). Let x ∈ N such that x 2 ∈ λ t . This implies (x t ) 2 ∈ λ. As λ is a fuzzy completely semiprime ideal of N, x t ∈ λ. This implies x ∈ λ t .
Conversely, let us assume that λ t is a completely semiprime ideal of N, t ∈ Im(λ). Suppose y s 2 ∈ λ. Then, y 2 ∈ λ s and y s ∈ λ. Thus, λ is a fuzzy completely semiprime ideal of N. Proof. By Theorem 3.5, (λ : μ) is a fuzzy left ideal. Let (λ : μ)(x) = t and α = sup{Im(μ)}. This implies that x ∈ (λ t : μ α ) and xb ∈ λ t , for all b ∈ μ α . Then, (xb) t = x t b t = b t x t ∈ λ. Hence, bx ∈ λ t . As λ t is an ideal of N, nbx ∈ λ t and hence (nbx) t ∈ λ, for all n ∈ N. Now, (xnb) t = x t (n t b t ) = (n t b t )x t = (nbx) t ∈ λ and hence xnb ∈ λ t . This implies that xn ∈ (μ t : μ α ). Thus, (λ : μ)(xn) ≥ t = (λ : μ)(x). Hence, (λ : μ) is a fuzzy right ideal of N. Therefore, (λ : μ) is a fuzzy ideal of N. Proof. By Theorem 3.5, (λ : μ) is a fuzzy left ideal of N. Let (λ : μ)(x) = t and α = sup{Im (μ)}. Then, x ∈ (λ t : μ α ). This implies xμ α ⊆ λ t . For any n ∈ N, let us show that xn ∈ (λ t : μ α ). As xμ α ⊆ λ t , xb ∈ λ t for all b ∈ μ α . Now, (bx) 2 = bx bx = b(xb)x ∈ λ t . As λ t is a completely semiprime ideal in N, bx ∈ λ t . Consider (xnb) 2 = xnb xnb = xn(bx)nb ∈ λ t . This implies xnb ∈ λ t for every b ∈ μ t . Thus, xn ∈ (λ t : μ α ). Hence, (λ : μ)(xn) > t = (λ : μ)(x). Therefore, (λ : μ) is a fuzzy ideal of N. Proof. Let λ be a fuzzy bi-ideal and μ be a fuzzy N-subgroup of zero-symmetric near-ring N. Clearly (λ : μ) is a fuzzy subgroup of N. Next we prove that (λ : μ) is a fuzzy bi-ideal of N. Let t ∈ N and a,n,b ∈ N such that t = anb. Consider 
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